Generation of the S9 tail deletion (S9∆3:kan) strain:
The Kan R cassette was amplified from pKD4 by PCR using S9del3fp and S9del3rp (Table S3 ) and inserted at the C-terminus of the S9 protein gene in E. coli to delete the last three amino acids of the protein (37). The PCR conditions (using 100 ng pKD4 DNA) were 95 o C for 5 min, Generation of the ∆rsmB, ∆rsmD, ∆rsmB ∆rsmD and S9∆3 ∆rsmD strains: P1 mediated transductions (38) were used to mobilize ∆rsmB::kan and ∆rsmD::kan alleles. The donor strain (∆rsmD::kan) for ∆rsmD knockout was obtained from E. coli genetic stock center (39) and rsmB knockout (∆rsmB::kan) was generated in the laboratory (14). To construct double knockout of rsmB and rsmD, marker-less ΔrsmD strain was generated by curing the kan marker using pCP20 (37). Kan S colony was used as recipient for transduction with P1 raised on E. coli DY330 ! 3! ΔrsmB::kan. For generation of the S9∆3 ∆rsmD strain, P1 raised on E. coli DY330 S9Δ3:kan was used for transduction on pCP20 cured ∆rsmD strain. The strains were verified by PCR.
Verification of the S9 tail deletion strain (S9∆3:kan): The strain was verified by PCR using a flanking primer S9_fp and S9del3rp (Table S3) Verification of the rsmB, rsmD and (rsmB rsmD) knockouts: These knockouts were verified by rsmB_up fp: and rsmB_dnrp (Table S3 ). The PCR condition were initial denaturation at 94 o C of 4 min followed by 20 cycles at 94 o C for 1 min, 55 o C for 1 min, an extension of 2 min 45 s at 70 o C and a final extension of 10 min at 70 o C using Taq DNA polymerase. A 2.8 kb band on a 1% agarose gel confirmed the knockouts.
Acid urea PAGE and Northern blot analysis: A 6.5% acid urea PAGE with 8 M urea followed by a Northern blot was performed as described earlier (40) . The 5'-end labeled DNA oligomer probes, UV5G or His_ini_rp (Table S3) was incubated at 37 °C for 1 h followed by addition of 15 µl of 1 M Tris-HCl, pH 7.9 and further incubation for 1 h. The hydrolysate was used directly for HPLC.
Separation of nucleosides by HPLC:
HPLC was done on a Dionex UltiMate 3000 machine using a Dionex Acclaim 120 4.6 mm x 150 mm C-18 reverse phase column. The separation of nucleosides was done using a multistep gradient of 5 mM ammonium acetate and 40%
! 5! acetonitrile as described previously (41) . The UV spectrum was acquired at 260 nm using Chromeleon software provided by the manufacturer. Fractions (0.3 ml) were collected from 5 independent runs for each sample and the peaks corresponding to adenosine, guanosine, cytidine and uridine were identified (41) . The fractions between guanosine and adenosine peaks were pooled, dried by vacuum evaporation, resuspended in water and used for spotting MALDI plates.
MALDI analysis: RNA hydrolysate (1 µl) was mixed with 1 µl alpha-cyano-4-hydroxycinnamic acid matrix (CCA, 10 mg ml -1 prepared in 50% acetonitrile + 0.1% TFA) and spotted onto MALDI plates. The samples were allowed to air dry and spectra were acquired using a Bruker
Daltonics AutoFlex III Smart Beam Mass Spectrometer in reflectron mode. Data acquisition was done in positive ion mode using a 337 nm laser with 30% laser intensity and mass range 100 Da to 500 Da. Data was analyzed using Bruker Daltonics Flex Analysis software.
Supplementary Results and Discussion:
Initiation by tRNA
The initiation activity of tRNA fMet with GUG anticodon (tRNA
, encoded by metY GUG ) was comparable in E. coli BW and E. coli SA strains (Fig. S2 ).
This initiator tRNA mutant was constructed based on the earlier research findings (42) . Although the tRNAs with GUN anticodon are modified by queuosine at position 34 (27), its presence in the background of initiator tRNAs was unknown. Hence, the presence of this modification was confirmed by MALDI mass spectrometric analysis (Fig. S3 ). An acid urea PAGE ( Fig. S4) followed by Northern blot using the His_ini_rp probe was done to check whether the tRNA fMet was aminoacylated/formylated ( Fig. S4A and S4B ). The tRNA fMet (GUG anticodon) isolated from E. coli SA separated into deacylated and formylated forms when expressed from a moderate copy plasmid, pCAT CAC metY GUG (Fig. S4A , lane 2) or a high copy plasmid, Fig S4A, lane 4) . However, when the tRNA isolated from E. coli BW (harboring pCAT CAC metY GUG ) was used, in place of the formylated tRNA band a smear was seen which indicated heterogeneous population (Fig. S4B , lane 2). Further, when the tRNA was isolated from E. coli BW harboring pTZmetY GUG , the queuosine modification appeared partial (Fig. S4B,   lanes 3, 4) . A band in Fig. S4B (lanes 3 and 4) migrating faster than the deacylated band in lane 1 corresponds to unmodified and deacylated tRNA. This Northern blot was done with the aim to see whether there are differences in aminoacylation of the metY GUG encoded tRNA with and without queuosine modification. We observed that while these tRNA fMet with either GUG or QUG anticodons were reasonably aminoacylated/formylated for the present study, the queuosine containing tRNA fMet species could be a heterogeneous population because the pathway of modification involves multiple steps and a non-native tRNA may not be competently modified.
Hence, for the simplicity of interpretations, we used the E. coli SA strain.
Growth curve analysis of SA and its ∆rsmB, ∆rsmD, ∆rsmB ∆rsmD derivatives: In agreement with the published data (32), the strains knocked out for the methyltransferases grew as well as the parent strain, E. coli SA at 37 o C (Fig. S5A ).
Growth curve analysis of SA and its ∆rsmD, S9∆3 and S9∆3 ∆rsmD derivatives: The S9∆3 strain and its derivatives grew normally at 37 o C (Fig. S5B) . The S9∆3 strain is reported to grow normally at 37 o C (8).
Initiation with CAC and CAU initiation codons as assessed by immunoblotting shows that the methylated nucleosides disfavored tRNA
Figs. 2A and 2B show that the methylated nucleosides disfavored tRNA
. This was validated by immunoblotting for CAT and β-lactamase proteins, where the latter acted as a plasmid copy number control. As shown in Fig.   S6 , the copy number of the plasmid did not change as shown by β-lactamase protein levels while
the CAT protein levels changed with both the codons, CAC and CAU in the methyltranferase knockout strains. Nonetheless, all the CAT activities were normalized to β-lactamase activities to avoid errors due to any minor changes in the plasmid copy number.
Verification of S9∆3 strain:
The strain was validated by checking for its cold sensitivity phenotype (Fig. S7A) , followed by PCR (using one flank primer, S9_fp and one deletion primer, S9del3rp, Fig S7B) and sequence analysis of the amplicon (~ 2 kb) obtained by a primer 415 bp upstream of the deletion (S9_fp) and an internal primer, 80 bp upstream of deletion (S9int_fp, Fig. S7C ).
Formylation status of tRNA
!"#$ !"# and tRNA
The tRNA
(encoded by metY GUA ) which decodes UAC, and tRNA
(encoded by metY GAU ) which decodes AUC were also examined for formylation levels (Fig. S8) . The tRNA encoded by metY GUA was undetectable on acid urea PAGE followed by Northern blot (Fig. S8 ).
! 8! Detailed summary of the dynamically stable H-bonds (present in more than 40% of the trajectories) obtained for all the four pairs of models in the absence and presence of the S9 tail.
The H-bonds reported are between the residues (both amino acids and nucleotides) of interest, namely between the anticodon:codon base pairs and those between the tRNA and S9 protein.
The % of occurrence of each H-bond in the MD ensemble is also indicated. ,,",,,,,,,,+,,,,,,,,",,,,, ,,,,,,1,,,,,,,,,,2,,,,,,,,,,,3,,,,,,,,, ",,,,,,,,+,,,,,,,,,,,",,,,,,,,+ 1,,,,,,,,,,,2,,,,,,,,,,,,,,,,3,,,,,,,,,,,,4, A. Figure S4 : Analysis of the aminoacylation and formylation status of metY GUG encoded tRNA from E. coli SA (panel A) and E. coli BW (panel B) using acid urea PAGE and Northern blot analysis. In lane 2 (panel B), smear in place of aminoacylated/formyaled band, and in lanes 3, 4, a band migrating faster than that seen in lane 1 shows that upon over expression of tRNA fMet from pTZmetY GUG , there is incomplete modification. 
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